We have developed a novel technique based on the selective desorption of an oxide film in order to grow ordered arrays of silicon carbide nanocrystals on a silicon surface. These nanocrystals form as a byproduct of void nucleation in the oxide during the high-temperature vacuum annealing of silicon [1,2], a process which normally produces a random distribution of nanocrystals over the silicon surface after its oxide layer has been fully desorbed. By the pre-deposition of a thin layer of excess silicon on the oxide surface through a patterned lithography mask, how ever, site-specific nucleation of voids in the silicon oxide can instead be achieved during the annealing step, leading to the growth of silicon carbide nanocrystals in regular arrays across the silicon surface.
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Silicon carbide nanocrystals have attracted significant scientific attention in recent years, largely as a consequence of their promising photoluminescence properties [3] . They also have potential utility as field emission sources, since they have been found to exhibit low turn-on fields and high current densities [4] . Our group has previously demonstrated that the nanocrystals which form on a silicon surface after hightemperature vacuum annealing display excellent field emission properties, with turnon fields as low as 2 V µm -1 [5] . For the construction of large-scale practical field emission devices, however, the fabrication of ordered arrays of field emitters will be required; a demand seemingly in conflict with the random nature of the thermal desorption process that is used to form these surface nanostructures.
To overcome this problem, we have utilized the phenomenon of metal-assisted oxide desorption [6] to selectively desorb the oxide layer, as a means to pre-define the grow th locations of SiC nanocrystals on the silicon surface. Silicon samples with a 100 nm thermal oxide were patterned with 10 nm of excess surface silicon at sites that w ere defined using a nanosphere lithography mask. High-temperature annealing of these samples in vacuum then led to the formation and growth of surface nanocrystals only at locations where this excess silicon was initially present, resulting in the creation of regular hexagonal arrays. While this technique has been successfully demonstrated using a 100 nm oxide layer, in theory it should be equally applicable to silicon samples with any thickness of oxide.
